July 21, 1925. 1,546,460
C. ANDRADE, JR

DIFFPERENTIAL

Filed r09t. 30, 1922 2 Sheets-Sheet 1

46 |

CL C
Ve L2,

B5| BL] 1 z-

B3-T

AN
Y

INVENTOR.



July 21, 1925. - R 1,546,460
C. ANDRADE, JR ) ‘

DIFFERENTIAL

Filed Oot, 30, 1022 2'Shests-Sheet 2

WM

- INVENTOR.

70,%: ‘“’*zr %M,&W



Patented July 21, 1925.

UNITED STATES

L 1,546,460
PATENT OFFICE.

CIPRIANO ANDRADE, JR., OF NEW YORK, N, Y.

DIFFERENTIAL,

Application filed October 30, 1922. Serial No. 597,707,

To all whom it may concern! ‘ ,
Be it known that I, Creriano ANDRADE,
Jr., a citizen of the United States, residing

at New York, in the county of New York

and State of New York, have invented a new

and useful Differential, of which the follow-

ing is a specification.

My invention relates to roller locking dif-
ferentials; and the objects of my invention
are, to provide certain improvements over

. the differentials shown in my two preceding
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applications, Serial No. 584,346 filed August”

25, 1922, Patent No. 1,471,642, and Serial No.
585,843 filed September 2, 1922, Patent No.
1,472,452, as follows: ‘
First: to hold ‘all the locking members,
which engage the same driven member, at a
constant circumferential distance from one

another at all times; second, to insure posi-~

tive and simultaneous locking and unlock-
ing of all the rollers on the same driven
member at all times. o

I retain these objects by the mechanism
illustrated in the accompanying drawings,
in which— . _

Fig. 1 is a longitudinal section elevation
of my entire device on the line R H of Fig.
2; Fig. 2 is an end view of a part of the de-

vice taken on the line X L of Fig. 1; Fig.’

3 is a longitndinal section elevation of the
driving member A on the line R H of Fig.
2; Fig. 4 is an end view of driving member
A Fig. 5 is a bottom view of part Y of
control member YZ: Fig. 6 is a bottom view
of part Z of control member YZ.

Similar letters . refer to similar parts
throughout the several views. _

A is the driving member, with circum-
ferential reenforcements A* and A2 to with-
stand the radial thrust of the roller locking
members C and C! when in contact with the
driven members B and Bt. A3 is a flange
with bolt holes. The bolts which pass
through these holes also pass through the
flange of the usual master gear, space for
which is provided at A%, and said bolts then

enter corresponding taps A® in A2, A*isa

flange with bolt holes, the bolts for which
enter corresponding holes A? in A, ASisan
extension of flange A* to lock the outer pe-
riphery of A, and further reinforce it against
radial extension. A% are the ridges which
mark the ends of the eccentric arcs A2 A1
are the centers of said eccentric arcs.” B

reference to Fig. 4 the lines M N and T

mark the location of arc énds A, and the

line P K marks the location of arc cen-
tres A1, o L

G is the centre of the rotative motion of
the driving member A, and K is the centre of
the eccentric arc A%, B is one of the driven
members with keyway B to engage. the key
on the end of one of the driven shafts, and re-

-cess B* to provide room for washers and other

usual devices between the ends of the driven
shafts. B! is the other driven member with
keyway B® and recess B?. C are roller lock-
Ing members which engage driving member
A and driven member B. Roller locking
members C rotate.on lugs Z? on part Z of
control member YZ. C! are roller Jocking
members which engage driving member A
and driven member B Roller . locking
members C! rotate on lugs Y? on part Y of
control member YZ. Z! s a lug on part %
which enters recess Y* in part-Y, and which
permits a limited circumferential motion of
Y with relation to Z. o
In Fig. 2, to facilitate the identification
of the various members, the control member
YZ is shown wholly in dotted lines, .. .
The prior art discloses differentials with a
control member composed of two elements
with limited circumferential play in.relation
to each other. But in all such devices in the
prior art, there is no disclosure of any at-,
tempt to positively hold the rollers on each
driven member at a constant circumferential
distance from one another.. The terms “con-
stant circumferential distance” and “con-
stant circumferential angle” as used herein

and in the claims are interchangeable and

mean a substantially constant circumferen-
tial angular distance, with only such circum-
ferential clearance between the rollers and
the control element as is common in me-
chanical construction, to permit easy surface
motion between the adjoining parts, and at
the same time to insure a positive and infal-
lible simultaneous locking and unlocking of
all the rollers which are controlled by each
control element, This latter feature of my
device is important, because in all the stritc-
tures disclosed in the prior art, it is possible
for one of the rollers to lock, while the oth-
ers remain unlocked, which case an enor-
mous radial thrust is developed by the one
locked roller, which may indent or actually
breal the roller, or the driving member or
the driven member, and which in any case
will cause a rigid locking contact between

the driving member aitd thé driven member
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' elther dnectly or through some third ele-

ment, and’this umd locking ‘contact renders
thé unlocking funotlon cllfﬁcult
While my drawings disclose absence ot

dlrect elrcumfelentml contact between the

driving member and the driven members, it
will be understood that my invention covers
and my device will function whether gr not
there is direct cir cumfeiential contact, or'in-
direct circumferential contact or no eircum-
‘forential contact between the driving mem-
ber..and the driven members.

‘The operation of my device is as follows

Tt will be observed by refelence to Figs.
1 and 2, that I have shown the rollér lock-
ing, membels C’and Ctin_ contact both with

. drlvmg member A and clr1ven membels B

“and Bt Whlle in a neutlal position..
contact is not necessary in order to hold all.
‘the locking menbers, which.engage the same
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duven member 'lt a constant cn‘cumferen-

,:tlal dlSt‘ane from one another at all times,
‘said” result heing achieved wholly by lugs-

Y2 and 22 whlch are integral respeetlvely
with' control pfuts Y and Z “Control mem-

“ber YZ can be used to perform this .partmu-
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lar functlon in combmqtlon with a driving
membe1 the centres ‘of whose eccentric re-
cesses exceecl in radial digtance from the pe-
riphery of the driven member, the. diameter
‘of the roller locking members, as inmy said

two pending appllmtl,ons Serial Nos. 534, 346 .

and 585,843,

“One of the ‘1dvantages of keeping all: the
_roller locking members of each get at the
same mrcumferentml distance from one an-
other is, that it distributes the radial out-
ward thrust equally to all the eccentric re-

~cesses  which operate on the same driyen

member.,

- One object of bringing all the roller Tock-
ing. ‘members into constant contact with both
the d,rlvmg and the driven members, is to
minimize the -lost motion between the in-

- stant when the driving member starts to ro-

tate and the instant when the roller locking
vmembers come 1nto final lockm«r contact with
both the clrlvm0 membe1 and the driven
membe1

9of the drawmos is not s0 I‘lo‘ld ws to pre—
,clude the roller lockmg membe1s C from

rotative motlon against the surfaces of B

~and of A™, nor to preclude the roller locking
Umembers C1 from rotative mot;on fwamst
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_the surfaces of B and A, when the parts
‘are in the ‘relative neutral pos1t1on shown in
Flo' 2. W hen, however, driving member A
.St‘u ts to 10tate either elockw1se or anticlock-
vise it will 1oll lockmcr members C and C* a
short distance away from At thus changing
_theu' ‘easy rotative contact mto a rigid lock-

ing contact, and thereupon all the differen-

tlal funetmns as fully shown and described

,,,,,

in’ my said applications Nos. 584,346 and
5$5 843 become fully opera,twe It should

1,546,460

be stated that the necessary shght movement
of the roller locking members toward the
driven members may be allowed for in any
suitable way, for instance in the form of
construction just described by mounting the
rollers on the lugs with a sufficient amount
of play.

1 claim:

1. In a differential; a eontx ol member con-
sisting of two elements adapted to limited

\mrcumferentml motion 1elat1vely to one an-

other, each .element haying lugs whose axes

_are parallel with the axis of the driven mem-

ber; and roller locking members, each hav-
1ng . Jlongitudinal bore which fits around
the lugs on each of said elements, whereby
ithe roller locking members .on each element
are held at the same mrcumferentlal wngle
from each other.

9. A differential comprising a clrlvmg
member and a :driven member, one of said
members having a cylindrical Jlocking sur-
face with a mult1p110rty of .arc p01t10ns .ec-
centric thereto, the eccentric arc surface of
each of said arc pertions meeting the arc
surface of its ad]ommw arc p01t10n, ‘rollers
in the are port1ons and a control element for
the rollers having connections with the roll-
LTS, but without substantml lost motion. be-
tween the rollers and control elements \to
compel said rollers to ma
angular distance from one fmother

3. A differential comprising driving and
drlven members, a control member consist-
ing of two adjacent elements. having roller
axles. rigidly . attached thereto on opposrte
sides of the respeetlve elements, each axle
having snugly “fitting thereon a- locking
roller, the distance between the -surfaces of
the rollers being less than the diameter of
the rollers, means permitting said elements
to have very limited circumferential motion
relatively one ito the otller the construction
being such that there ‘is: no Jost mo’rlon be-
tween a contlolhng member and its rollers,
and the strain en the differential is CllStI‘lb-
uted through a large number of rollers.

4. A d1ﬁ'erent1al comprising a dmvmg
member having locking surfaces extending
from one. s1de to the othe1 of the drlwng
member a control member within the driv-
ing member consisting of two elements, roll-

means between the rollers and the elements
preventing lost motion. between the rollers.
and elements, means permitting a slight lost
motion between the two elements, sald roll-

-ers fitting within the beforementloned lock-

ing surfaces, the distance between the exte-
rior surfaces of the rollers being less than
the diameter of the rollers, and two driven
members having cylindrical surfaces to con-
tact with the. surfar*es of the rollers.

5. A differential .comprising a driving
member and a driven member, the driving.
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member having an interior cylindrical lock-
ing surface with a multiplicity of arc por-
tions eccentric thereto extending from one
side to the other of said driving member,
the eccentric arc surface of each of said arc
portions meeting the arc surface of its ad-
joining arc portions, hollow rollers in the
arc portions, controlling elements for the
rollers, each element having axes on which

a8

the rollers revolve, there being no substan- 10

tial lost motion between the rollers and the
control elements whereby said rollers are
maintained at a constant angular distance
from one another.
CIPRIANO ANDRADE, Jzr.
Witnesses:
Exrpanor Harear,
James W, BaiLey.



